m 

in 

CO 
CO 

o 
a. 

LU 


(19) 


J 


Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 


01) EP0 716 135 B1 

EUROPEAN PATENT SPECIFICATION 


(45) Date of publication and mention 
of the grant of the patent: 
29.09.1999 Bulletin 1999/39 

(21) Application number: 94919867.5 

(22) Date of filing: 07.07.1994 


(51) Intel.*; C09D 11/10, C08L 101/00, 
C08F 20/00, C08K 5/00, 
B41M5/30, G03F 7/105 

(86) International application number: 
PCT/JP94/01108 

(87) International publication number: 

WO 96/00262 (04.01.1996 Gazette 1996/02) 


(54) MARKING COMPOSITION AND LASER MARKING METHOD 

MARKIERUNGSMITTEL UND LASERMARKIERUNGSVERFAHREN 
COMPOSITION POUR MARQUAGE ET PROCEDE DE MARQUAGE PAR LASER 


(84) Designated Contracting States: 
CH DE ES FRGBIT LI NL 

(30) Priority: 24.06.1994 JP 16480994 

(43) Date of publication of application: 
12.06.1996 Bulletin 1996/24 

(73) Proprietor: NIPPON KAYAKU KABUSHIKI 
KAISHA 

Tokyo 102-0071 (JP) 

(72) Inventors: 

• HAYASHIHARA, Shoiti 
Saitama 338 (JP) 

• KUDO, Masaru 
Saitama 330 (JP) 

• SHINMOTO, Masaki 
Saitama 338 (JP) 

(74) Representative: Tflrk, Gille, Hrabal 
Patentanwalte - European Patent Attorneys, 
Brucknerstrasse 20 

40593 Duaseldorf (DE) 


(56) References cited: 
EP-A- 0 029 323 
EP-A- 0 410 721 
FR-A- 2 542 261 
JP-A-61 174 276 
US- A- 4 343 885 


EP-A- 0 109 838 
EP-A- 0 582 753 
JP-A-4 091 172 
JP-A-63 317 571 


• DATABASE WPI Section Ch, Week 921 8 Derwent 
Publications Ltd., London, GB; Class A18, AN 

92- 148037 XP002015846 & JP-A-04 091 172 
(DAINICHISEIKA COLOR CHEM) , 24 March 1992 

• DATABASE WPI Section Ch, Week 931 5 Derwent 
Publications Ltd., London, GB; Class G06, AN 

93- 120936 XP002015847 & JP-A-05 058 031 
(DAINIPPON INK & CHEM KK) , 9 March 1993 

Remarks: 

The file contains technical information submitted 
after the application was filed and not included in this 
specification 


Note: Within nine months from the publication of Ihe mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid (Art 
99(1) European Patent Convention). 


Prated by Jouve. 75001 PARIS (FRj 


* 


w 


15 


20 


25 


30 


35 


EP 0 716 135 B1 

Description 

TECHNICAL FIELD 


BACKGROUND ART 


50 


marking. However this marking method still has the problems such as inability to form a clear-cut m^™ J n * , 

ate 1« fh h T? ma 9 °" 8 Sma " artiC ' e ' and ' hat ,he marks ,ormed are °' hi 9h quality HoweveMh's memod 

mental po lution by the heavy metal contained in the compound and the problem of unclear markino As a comaTnH 
capable of forming a black color without using a heavy metal that may cause environment!, po llufcn svsZLm 

ZZVIT^ which is known as a use,ul ma,enal for thermal reco ** - * ^^S'iSSS" 

the l b r m m rH C0 T nS,n9 SUCh ' eUC0 dV9 C0 '° r d9V6l0per iS ap P' i9d to a " u, <« curing resin there 


« DISCLOSURE OF INVENTION 

[ ^lJl\ZT! MrS T mad8 reSSarCheS °" 3 bS6f markin 9 c ^P^'tion containing an ultraviolet curing 

wim a Sm cZ I'' I?*": °' T r6S , Sin9 ° f mlnimiZin9 diSC0,0ra,i0n <* the 9 round eve " *™ incorporated 
as !rjLT7 Tf" 8 " 19 , 8 leuco dye ** a color devel0 P e --, and can develop a vivid black color and form a mark with 

I"* ^ 3 * f ° Und that 3 mafkin9 COmp0si,k3n whfch mee,s «*» requ^emenu an be 
obtained by using a leuco dye with low solubility in toluene, particular* a solubility below 5 w/v% at 25'C and a coS 

0006] The present mention .s also envisaged to provide a laser marking method according to which it is possibfe 
to form a clear-cut mark by using said marking composition. P ' 

BEST MODE FOR CARRYING OUT THE INVENTION 
[0007] Specifically, the present invention schemes to provide: 

lurhn^l? T^ 0 !? 011 c ° m P rlsin 9 a resin curable with rays of energy (hereinafter referred to as energy ray 
curing resin), a leuco dye with low solubility in toluene and a color developer. ' 
,2) A marking composition as set forth in (i ) above, wherein the energy ray curing resin is an ultraviolet curing resin 
(3) A martang composdon as set forth in (1) above, wherein the leuco dye with bw solubility in toluene is one 
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whose solubility in toluene at 25°C is 5 w/v% or below 



r— v (x) n 


NH— (CO ID 


!!!! *™' k "S com l»» l «» « «' »» « (12) .bov.. Mint, in. pn^oi ls , po ly ™„»,„ ha „ ol 

7 A laser marking method as set forth in (16) above, wherein the article ,s a bottle cap card abel o" Z 

2zsIZ?:zztti: r aining a ,euco dye and a co,or ^ ^££Z* b 

2,2.5,6 < e *am e thyM,4-sulphon^^^ 
[0008] The energy ray curing resin used in this invention may be of any type as far as it can s„ r„r 0 H «,.„ 

zr t in, r d rays ' visibia ,i9ht rays - ui,ravio,e ' ray - e,ec " - S ' - * i * « d r s 
- b^^ 

I^nLo^ 9 p0ly T ri2a,lon >yP e resins us ^le in this invention include various types of acrylate monomers 

Tol^rZT,^TT' UnSa,Ufated POly8S,er ^ -ethanXpe. ^ZZZ* 

E2^^^£STTT^ acry !f ,e monomers and oli90mers Examples °' ,he ac ^ late 

include trimethylolpropanetriacrylate, d ip entaerythritol pentacrylate, trimethylolpropane ethoxytriacrvlate trimethvbl- 
" propane propoxytriacrylate, tripropylene glycol ethoxydiacrylate, neopen.yl gtyco, alkoxydiaSy Z nltZTol 
propoxydacry^te, .propylene glycol diacrylate, pdye.hylene glycol L^b^.fJ^uSSX^^ 

la e n3^7 t ^ 

ylate, nony. P henol ethoxymonoacryfcte, 2-phenoxyethyl acryiate, monome.hoxytripropylene glyco. moncTcryfc e 
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= 5 : ^^ 8,h ~- '-ope, 

such as epoxv.ated soybean o« JryS ^ ^Z^^^Tr^ W aCfy,aIe ° ,IQ0 ™* 
ylated linseed oil acrylates and modified bisphenol ? P en °' A epoxy resins as ba ". epox- 

products o, acrylic acfd and po,yester^av fa oa se d ba2 ££27" IT* SUCh 33 the reac < i0 " 

following formula (3): 9 3 d ' b3S,C ac,d and an a,| P ha, « *ol. such as represented by the 
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«:C = CHCO-(CH 2 ).[OC(CH 2)< CO-(CH 2 ) ]n OCCH =CH 2 (3 , 
0 0 0 l o 
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NHC00[CH(CH,)CH 2 0] a -C-NH^(O 


NHCOOCH 2 CH 2 OOCCH = CH, 


H,C = 



(4) 


CHCOOCH 2 CH 2 OOCNH 


Zl Z^JSZSZ U JT : T- present inven,10n inc,ude ™ *~ - ^ 

^-typeac^^^ 

tophenone type, benzoin ether type and be^Tnh™ T T 38 lh,oxanelhone 'VP* anthraquinone type, ace- 
initiators such'as aromatic dSm sa^ feSins and the *™ 

pounds for the cationic Porymeri 2a ,r^^ T™" **** 3nd me,3ll0cene com " 

or more of them. In case a cationic coZe^nl^ ^ be US6d either sin ^ or as a mi «^e of two 

comprising such a resin is heated a a Ej^^ZL" T ? "* CUfin9 ^ ,he Com '°**™ 
to 150-C for effecting perfect ^loU^ZTZV^ 8 °° C '° ,7 °° C ' mor8 'OO'C 

it is usually 5 to 30 minutes. 9 ' S V3nable ^P^ding on the temperature used, but 

ide.3^xane t hene)- 2 ,y, an 4^ 

a. 25-C: 0.055 w/v%). Examples of the leuco dyes represent if b! to n ? h?^ , Denk ° K * ,0luene 
anilinofluoran. 3^imethylaminc>7^flu 0 roan» 

7-p-fluorcanilinofluoran, 3^iethylamino-7Tchlo^ M™^™™- 
amino-T-p-ch^uoroanil^trn 0 3 dim ^ 

4"-dichloroanilinofluoran Of these leuco dves 3 hWkTt 7 f Uuor °- (ychtol ° an < i '^r a n. and 3-diethylamino-7-2\ 

roan,linof,uoran are especially p^Z^t desS 3nd 3 - di etnylamino-7- P . C h,o. 

below 5 w/v% (weight/volume % herehaf e ,hfcl™! . SUC ° Whose solublli, y in toluene a < 25»C is 

2 w/v%. These f.uoran con^^S^^ ^^ m0M Pfeferab ' y betow 3 wyV% ' even «"«• preferably below 
«o prevention of discoloration^ 

a c.ear-cut mark. If this dye is £^J^Z^ £^K * '°° Sma "' ' * imp0SSible 10 0b,3in 
provided, resulting in poor economy It I ZZeTc^ZlT T' °' C ' eameSS °' ,he mark ,ormed is 
wt%, preferably abou,^ to 45 wt% £a T^ZZTcZ, ST * ^° * " ^ °' ^ 5 to 50 
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(insoluble in toluene; solubility in water at 25'C- 5 7s i , . , Wm) " ^(^W-^yd^Phenyllsulfone 
and water,. ^.W^nJ^TSSSSiS (h***. in toluene 

- su-fony-pheno. (sdubi.ity in i^J£2SZ£^ a V 2 £^ 

» butylsalicylic acid. sa.icy.l acid mSSST ^ hvTolnllT^ l 313 ' 6 ' ^^^^tha.ate. 3,5-drter,. 
aromatic carboxylic acids. Su^no^^ ™? ^ <* 

developers having a substHutent(s) in the ohinoi n..H«»c « P re, e"ed. and 4,4'-sulfonyldiphenol type color 

a Cl . 5 alky, group such as rn2 - tc a haZl a ^ ! h T ^ "^"-"M ™V be, for instance, 

uent/is 1 to 4. preferably 7^2 pe one cteno. nulus a h T'T " ™ W The PUmber °' the subs «<" 

» the hydroxy, group of the phenol nucleus ' " ^ SUbS,,,Uen, " Pf9,9rab * at the position of 

produced by Maruzen Sekiyu Kaoaku wo ncl ^e p-vinylphenol homopolymers (MARUKA LYNCUR M, 
CUR CHM, produced b^SS'iSZ!^ 1 ^ ? T yl me,hacr V late «**™ (MARUKA LYN- 
LYNCUR CMM, Produced ^ c °P°^r (MARUKA 

produced by Maruzen Sekiy Ka^io TlSIl «i I P°'y-P-v,nyl P henl (MARUKA LYNCUR MB, 

by Maruzen Sekiyu Kaga uKK) rS£SiE2S^^ «W copolymer (MARUKA LYNCUR CST, produced 
Phenol and maleic acid copoSe and J^^ZS^ulT^^. ph9n * lmal9 ' mide P-vinyi- 
Maruzen Sekiyu Kagaku KK) dTydopen.adfenS nh-T ? "f*™' ( ' h9S9 POlym9fS ar9 ,he P"* 1 ^ * 
dicyclopentadLe and 4^c^T «d creso. copofymer, and" 

preferably b^J^^i'SSfX th^vent o ^ T Pr9 ' 9rabV 5 °°° PPm ' 9V9n ™ 9 
the articles which are Quired to have Icratch e such IT r - ^?*" * ,his inve "«° n ■ "PI— to 

articles which are subject to frictional comaS w % S 1 " ar, ' C ' 9S ' ik9 packagins shee,s - ° r th8 

type cofor developer halo a subslten, o all^ ■ * US ° °' 3 4 - 4 '^»°"yWipheno. 

compose i-ap^^L^^^^^ir^ C °'° r " r9C ~ case the 

to a hydrothermal sterilization ^^S.^ikToSr h "T feS ' SlanCe ' SUCh 33 ,he articles sub i ected 

in water (for examp.e a ^ITelTV^ ^ * M 

[0018] The fillers usable ,n this invention include inorganic fillers such as calcium carbonate silica alumina m *. 
b. a /^ hr ' aZ T ,h ' n9, m9thine ' 9tc - and Pi^ts such as titanium oxkie, lead suZ ™l2e Z 
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an ultraviolet curing resin, a color develooer and if «Z * L ^eloping ink" prepared by mixing 

persant. fluidity adjuster, ^^tSZ^^^' ,*! T*™* ^ 33 SenSrtiZ9r ' ,iller ' d * 
"eanssuchaLhL-roll^S 

[0020] A preferred mode of carrying out the lase ma S ™ 2 . m0(6d Unitarmly when used 

below. The matog composition oi hl^venton is coin 9 ™ ,hod accordln 9 ,0 tne P™«* invention is described 
coated so that the Lin ^1^^^^ ^ "* * 

for curing it.and after molding as desired th» i«T k ! ^ 6 9n9r9y rayS are a PP |ied ,0 th9 c °^9 

excimer laser beams are appliS <o2 Ts2ce7Z S h f, Ca *° n *** ' aSSr beams ' YAG laser bea ™ ° 
in the beam.app.ied area TheSanS o, laser blls ,^ 'T^' B,3Ck mafkin9 With 3 vivid con,rast is ^ 
dioxkie laser. The substi.es that clbe SiSSE 1^ ? * '° ^ th9 °' pu,se ,ype cart ™ 
plasty films made of pclyJT^SCSiS S££ST Th" T^" 9 '° the pr9S9nt inve " ,ion in "" d * 

EXAMPLES 

in the fo.lowing Examples an^m^ ^ ^ °' ^ ™ 9 — — 

A. epoxy acrylate (KAYARAD R-011 produced by Nippon Kayaku KK) 
ft tnacrylate (KAYARAD TMPTA produced by Nippon Kayaku KK) 
C: monoacrylate (KAYARD 2-HEMA produced by Nippon Kayaku KK) 
D: 1-hydroxycyclohexyl phenyl ketone 
E: 2,4-diethytthioxanthone 
F: 2-ethylanthraquinone 
G: 1,4-dimethoxybenzene 

| H dl U |M oh,??! 0 ' <900dS name: MUda R0W ' produced bv Monsant ° Chemical Co ) 
I. diallyl phthalate resin ' 

J: 3,3-diethylamino-7-o-fluoroanilinofluoran (solubility in toluene at 25'C- 1 14 w/v%) 

, o f d .' ethylam,no - 7 - 0 - chloroa ' 1i li"o"uor a n (solubility in toluene at 2S'C 0 8 w/v%) 

L 3,3-d.butylamino-6-methyl-7-anilinofluoran (solubility in toluene at 25'C 17 5 w/v%> 

M: 3,3^butylam.no-7-<>nuoroanilinoflucran (solubility in toluene at 25'C- 10 5 wA/%) 

N: b,s 3.any|.4-hydroxy P hen y i)sulfone (insoluble in toluene; solubility in water at 25'C- 5 ppm) 

O. 4,4 -s U Konyld.phenol (insoluble in toluene; solubility in water at 25V 1 000 pom) 

o ^l-'^W^Pnenol (solubility in toluene at 65'C: 7.000 pp m - solubility in water at 25'C- 3 sno ^ 

Q: 2.2'.6 ! 6--tetramethyl-4,4--sut(onyldipheno. (insolub.e in toluene and water) PP ' 

R. 2,2 . 8,6'-tetrabromo-4,4'-sulfonyldiphenol (insoluble in toluene and water) 

In^T™*™'™"'**™* " 0 *""" y , °"' on * " K " C: 2 000 "< *"••>*» " «*> » 

Examples 1 - 1 1 and Comparative Examples 1 -2 

E sh^Tn a, T fl r h ?i (r K SinS - C0,0f ! 0fmer ° f deV9 ' 0per and addi,iV98) W9re untom| V mi *» d wording to the formu- 
lations shown ,n Tab.e 1 by using a three-roll mill to obtain (a) "leuco dye ink" and (b) "color developing ink", andThe 
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j SL a ™ ; Examp,e 3) ,0 ob,ain ,he TOrkin9 compositos - *• 

a leuco dye not low in soSL !n Se Each of he 1! !^? ^ * Wn,d by USins > as 
Plate b y a bar coater so that the ^^JE ^^^"CTJ!^^ °° 
applied thereto from a high pressure mercury lamp to cure The cZ«15ST, aV,0le ' fayS Were 

Table 1 


Example 
No. 


Resin 


Color former 


Color 
developer 


Additives 


D 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 
11 


(a) 
(b) 
(a) 
(b) 
(a) 
(b) 
(a) 
(b) 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 


60 

60 

60 

60 

70 

70 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

70 

70 


40 
40 
40 
40 


40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 


30 
30 


J:30 
J:30 
J:20 
K:30 
J:30 
J:30 
K 30 
J:30 
J:15,K:15 
U:30 
J:20 


N.30 
0:30 
P:20 
N:30 
Q:30 
R30 
Q:20,R:10 
S:30 
T:30 
N30 
R:20 


3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


0.3 
0.3 
0.3 
0.3 


0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 


0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

03 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 


40 


45 


50 


Com p. 
Example 


(a) 
(b) 
(a) 
(b) 


60 
60 
60 
60 


40 
40 
40 
40 


L.30 
M:30 


N:30 
N30 


0.3 
0.3 
0.3 
0.3 


0.3 
0.3 
0.3 
0.3 


Performance Test Results 


55 
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Example 

1 

2 
3 
4 
5 
6 
7 
3 
9 

10 
11 


Table 2 


1) 
0.13 
0.13 
0.13 
0.11 
0.10 
0.10 
0.10 
0.08 
0.10 
0.10 
0.11 


2) 

1.30 
1.25 
1 23 
1.22 
1.15 
1.20 
1.20 
1 00 
1.30 
1.22 
1.24 


3) 

O 
O 

o 
o 
o 
o 
o 
o 
o 
o 
o 


4) 

o 

X 
X 

o 
o 
o 
o 
o 

X 

o 
o 


5) 

1.30 

1.27 

1.20 

1.20 

1.15 

1.20 

1.20 

1.01 

1.30 

1.21 

1.23 


6) 
X 
X 
X 
X 

o 
o 
o 
o 

X 

o 
o 


7)_ 
1 29 
1.25 
1.21 
1.20 
1.15 

i.ia 

1.18 
1.01 
1.28 
1.20 
1.19 


Comp 
Example 


0.60 
0.53 


1 31 
1.30 


X 
X 


o 
o 


1 30 
1.25 


X 

o 


1 29 
1 23 


1 ) The discoloration of the ground — .. 

2) Developed color density 

3>jrr eiop " eo ' or * w ^ 

4) Scratch resistance 

5) Water resistance 

6) Hot water resistance 

o bS o^ e .o a r^ ^^^^ 

7) Plasticizer resistance 


8 


EP 0 716 135 B1 

INDUSTRIAL APPLICABILITY 


position capabl e * forming a vrvid black color with excellent asCs ^S^^^^^T 1 ^ 
sitions. Thus, the industrial app.icability of the present invention is co^sidered^h 9 ^ ^ S " Ch 


Claims 


1- £ Z^ 9 ^ POSi ! i0n . COm , PriSin9 ™ Un ' Mt ray CUm9 resin ' a Photonnitiator. a leuco dye with low solubility 
LhoU, HT h C ° ; ebPer W ' ,h ' 0W S0 ' Ubi,i,y in ' 0lUene the leuco <*• '™ ***Iity in .o°uene stne 

Ts^oZV^T:: 0 t 25 ° c is 2 w/v% or be,ow and the *** *»*»' - <°» * .0,;;::: 

2 ' foZa (?) COmPOSrti ° n aCC ° rding ,0 C ' aim 1 ' Wh6rein ' he l6UC0 * e is 3 f,u °™ c ° m P<™d represented by ,he 



(1) 


wherein R, and R 2 are methyl or ethyl group; X is fluorine or chlorine; and n is an integer of 0 to 2. 

4 ' ToTjt'TfT™ aCC °TV° C ' aim 1 ' WherSin the COl0f devel °P er whose solubil «V '°'"ene at 65'C is 
Zol p^mer " 3 S ^ PM color <™*>*'- * -thylenebispheno. type color developer or a 

S ' moJolTb^ w H ^Tl 10 ^ 1 ' Wh6rein ,hS COl0f deV6l0per Whose solubilh V in «o.uene a. 65'C is 
10.000 ppm or below ,s a 4,4'.sulfonyld.phenol type color developer having a subs.ituent(s) or a phenol polymer. 

8 ' A rSl"! COfn P° si,ion accordin 9 to Claim 7 - herein the color developer having low solubility in toluene with 

tet ab h 25 ; C bei " 9 3 PPm ° f b6,0W ' " 2 .2'.6.6'-«e t ramethy, 9 4,4--su„onyihe o 2 
tetrabromo-4,4-sulfonyldiphenol or a phenol polymer. 

9. A marking composition according to Claim 9, wherein the phenol polymer is a poly-p-vinylphenol. 

10 ' i™Z? t ::ZT^T 9 ^ ,eaSt °' Ul,raVi0le, CUrin9 r9Sin ' ,9UC0 ^ S9t f ° rth in C ' aim 4 and color 
11. A marking composition containing at least one of ultraviolet curing resin, leuco dye set forth in Claim 5 and color 
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developer set forth in Claim 8. 
12. A laser marking method characterized 


a. A M ma.ttg m ., hM , 0 a , in , , 2 ^ ,„ e ajIt|e ^ a Mni8 ^ ^ Bte| ^ ^ 
Patentanspruche 


2. 



»* Hi und R 2 »„. MM , yl . „», ^ sint x F|uor ch|o , iM . uM n e . n8 ^ ^ ^ o 

Tetrabrom-4,4 -sulfonyldiphenol Oder ein Phenolpolymer ist. aipnenci,^ , b:b 

9. Markierungszusammensetzung nach Anspruch 8, worin das Phenolpolymer Poly-p-vinylphenol ist. 
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10. Markierungszusarnmensetzung, die mindes.ens ein ultravtolett-hartendes Harz, den Leukofarbstoff nach An 
spruch 4 und den Farbentwickler nach Anspruch 8 aufweist. •-^u.drosion nach An- 

11. Markierungszusarnmensetzung. dje mindestens ein uttraviolett-hartendes Harz, einen Leukofarbstoff nach An- 
spruch 5, und einen Farbentwickler nach Anspruch 8 enthalt. "-euKo.arostott nach An- 

12. Lasermarkierungsvertahren. dadurch gekennzeichnet, da* Laserstrahlen aut die gehartete Beschichtungsschicht 
"Sc^S^dr C — — IneFlasche.eineKappe, 


Revendicationa 


Composition pour marquage, comprenant une resine durcissable aux rayons ultraviolets, un photo-initiateur un 

T,71 , . alble l S 1 0lublll,6 dans le tolu*n. etant un compose dont la solubilite dans le totuene a 25 " e ,t 
mora m °' nS ' revelateur de couleur a une faible solubili « dans le toluene a 65 'C. de 1 0 000 ppm ou 

fiu^Z^l ^ fqU ? 9 f Se 'T ' a revendica,ion 1 - dans ,a <^"« '* leuco<otorant est un compose de type 

fluoranne repr6sente par la formule (1 ) : K ypB 



(1) 


dans laquelle R t et R 2 representent un groupe methyle ou ethyle ; X represente un atome de fluor ou de colore ■ 
et n est un entier de 0 a 2. 

3. Composition pour marquage selon la revendication t, dans laquelle le leuco-colorant est le 2.2'-bis(4-(6'-(N-cv- 
clohe X yl-N-methylamino)-3'^ethylspiro(phtal.de-3,9'-xanth6ne)-2'-ylamino)phen y i) P ropane. 

4. Composition , pour marquage selon la revendication 1 , dans laquelle le revelateur de couleur dont la solubihte dans 
le toluene a 65 C est de 10 000 ppm ou moins, est un revelateur de couleur de type sulfonylphenol. un revelateur 
de couleur de type methylenebisphenol ou un polymere phenolique. 

5. Composition i pour marquage selon la revendication 1 , dans Quelle le revelateur de couleur dont la solubilite dans 
ie toluene a 65 C, est de 10 000 ppm ou moins, est un revelateur de couleur de type 4,4'-sutfonyldiphenol com- 
portant un ou plusieurs substituants, ou un polymere phenolique. 

6. Composition pour marquage selon la revendication 5, dans laquelle le substituant du revelateur de couleur de 
type 4,4 1 -sulfonyldiphenol, est un groupe alkyle, un atome d'halogene ou un groupe allyle. 

7. Composition pour marquage selon la revendication 1 . dans laquelle le revelateur de couleur est un compose ayant 
une faible solubilite dans le toluene, sa solubilite dans I'eau a 25 'C etant de 3 ppm ou moins. 

8. Composition pour marquage selon la revendication 7, dans laquelle le revelateur de couleur a faible solubilite dans 
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la tolu&ne, et dont la solubility dans I'eaua 25 "C est do i„™„ „ 
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